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,W LV DGYLVDEOH WR VHW XS DQGPRQLWRULQJ V\VWHP H[DPLQH WKH ODQGVOLGH DQG WR YHULI\ WKH SRVVLEOH FKDQJHV LQ WKH
K\GURJHRORJLFDOFRQGLWLRQVLQWKHDUHD,QWKHFXUUHQWGHYHORSPHQWRIKXPDQVRFLHW\SOD\VDNH\UROHLQWKHXVHRI
GLIIHUHQWIRUPDWLYH WHFKQRORJLHV WKDW VLJQLILFDQWO\ LQFUHDVH TXDOLW\ DQG SURGXFWLYLW\ LQ DOO DUHDV 3DUW RI WKH
LQIRUPDWLRQWHFKQRORJ\DQGJHRJUDSKLFDOLQIRUPDWLRQV\VWHPV*,6
7KHLU 8&(TXDUU\ LV ZRUNLQJ ZLWK JHRJUDSKLF LQIRUPDWLRQ *HRJUDSKLF RU VSDWLDOO\ RULHQWHG GDWD DUH ELWV RI
LQIRUPDWLRQWKDWDUHDOVRXVHGIRUK\GURJHRORJLFDO+*RU(QJLQHHULQJ*HRORJ\(*VXUYH\VDQGPRQLWRULQJ7KH
DGYDQWDJH RI*,6 LV WKH LQWHJUDWHGPDQDJHPHQW RI JUDSKLF DQG GHVFULEHG GDWD DORQJZLWK WKH DELOLW\ WR SHUIRUP


















7KHVH GDWD DUH IXUWKHU SURFHVVHG DGMXVWPHQWV VKDOO EH XVHG WR GHWHUPLQH WKH SUREDELOLW\ RI VORSH IDLOXUH E\ D





6\VWHP RQ (QYLURQPHQW RI WKH 6ORYDN WHUULWRU\ DQG LPSRVHG RQ DOO WKH UHOHYDQW PLQLVWHUV WR LPSOHPHQW SDUWLDO





GDWD ,W LV WKH VRXUFH IRU VROXWLRQ RI VSDWLDO UHODWLRQV DQG WKHLU UHSUHVHQWDWLRQ LQ WHUPV RI LPSDFW PRQLWRULQJ RI
SURFHVVHVRQWKHHQYLURQPHQWDQGHYDOXDWLRQRIWKHUHVXOWVRIPRQLWRULQJLQWKHIRUPRIPDSRXWSXWV,QDGGLWLRQWKH
*,6LQFOXGHVVSDWLDOGDWDRQWKHVLWXDWLRQLQLQGLYLGXDOORFDOLWLHV7KHPDLQWDVNRIWKLVV\VWHPLVWRFUHDWHDGDWDEDVH






















äLOLQD  .RãLFH 6\VWHPDWLFDOO\ DQG FRPSUHKHQVLYHO\ LW KDV EHHQPRQLWRUHG VLQFH  $ UDQJH RIPRQLWRULQJ
PHDVXUHPHQWV LV FDUULHG RXW RQ WKH VLWH 2Q WKH ODQGVOLGH SURFHVV K\GURJHRORJLFDO FRQGLWLRQV LQ WKH DUHD DQG
HIILFLHQF\KDYH WKHJUHDWHVW LPSDFW UHVSHFWLYHO\ ,QHIIHFWLYHQHVVRIVXUIDFHDQGVXEVXUIDFHGUDLQDJHV\VWHP<HDU
ZDVWKHODVWWLPHWKHVLWHZDVRIDFULWLFDOVLWXDWLRQZKLFKZDVPDLQO\GXHWRUDLQIDOODQRPDOLHV$VSDUWRIWKH
PRQLWRULQJRIODQGVOLGHVDQGRWKHUVORSHGHIRUPDWLRQVLVXVHGVHYHUDOPHWKRGVWRUHFRUGWKHDPRXQWRIVWUHVVVWUDLQ
VWDWH RI WKH HQYLURQPHQW DW WKH WLPH RI PHDVXUHPHQW DQG REVHUYDWLRQ UHJLPH 3DUW RI UHJLPH REVHUYDWLRQV DQG
DQDO\VLV RI WKH SUHFLSLWDWLRQ FRQGLWLRQV LQ WKH UHVSHFWLYH WHUULWRULHV ,Q FRQQHFWLRQ ZLWK WKH VROXWLRQ RI WKH







ODQGVOLGH ERG\ *,6 FRQQHFWLRQ ZLWK WKH +* PRGHO LV QRW QHZ DQG VHYHUDO SDSHUV RQ WKH VXEMHFW KDYH EHHQ
SXEOLVKHGQRWRQO\DEURDGEXWDOVRLQ6ORYDNLD,WLVSRVVLEOHWRFUHDWHPRGHORIK\GURORJLFDODQGK\GURJHRORJLFDO








YLVXDOL]DWLRQRIGDWD LV LWVDGYDQWDJH*,6LVDEOH WRJHQHUDWHKLJKTXDOLW\VWDWLFRUG\QDPLFFKDUWVJUDSKV WDEOHV
WH[WVDQGVRPH'WKUHHGLPHQVLRQDOSUHVHQWDWLRQDQGDQLPDWLRQ$OO IHDWXUHVRI*,6FDQEHXVHGIRUPRGHOLQJ
WDVNV)RUWKHDQDO\VLVRIWKHRYHUDOOVORSHWKHPRVWDFFXUDWHHOHYDWLRQPRGHORIWKHWHUULWRU\'70DQGNQRZOHGJH
RI LWVJHRPHWULFSURSHUWLHVDUHQHHGHG)LJVKRZV WKHJURXQGVXUIDFHDW WKHVLWH2NROLþQpZLWKDFOHDUO\YLVLEOH
HURVLRQ DQG ODQGVOLGH ERGLHV VFRUHG RQ WKH OHIW VLGH RI WKH SLFWXUH 7KH JURXQG VXUIDFHZDV FUHDWHG XVLQJ GLUHFW
GLJLWL]LQJRIROGHU DQDORJXHPDSV DQG WDEXODUGDWDSURFHVVLQJ ,WZDVEDVHGRQ D FRQWRXUPDSDW D VFDOH
%DVHGRQLW7,1PRGHOFRQVLVWLQJRIDWULDQJXODWHGLUUHJXODUQHWZRUNUHSUHVHQWLQJ'70ZDVFUHDWHG,QDGGLWLRQ
WKH *,6ZDV GHVLJQHG DQDO\VLV RI VORSH DQG VORSH RULHQWDWLRQV DQG GHYHORSHG WKH PRGHO RI VSDWLDO JHRPHWU\ RI
VXEVXUIDFHVWUXFWXUHV7KHRSHUDWLQJSURFHGXUHZKHQFUHDWLQJJHRPHWU\UHSUHVHQWLQJWKHJHRORJLFDOHQYLURQPHQWDQG
WKHSUHSDUDWLRQRIWKHLQSXWILOHLQWRDQXPHULFDOPRGHOLVGRFXPHQWHGLQ)LJ5RXQGRIWKHGLDJUDPUHSUHVHQWV
WKH GHYHORSPHQW SURFHVV DQG UHVXOWV RI LQGLYLGXDO DQJXODU VWHSV /RFDO *,6 LWVHOI ZDV ILOOHG ZLWK SOHQW\ RI
JHRJUDSKLF DQG DWWULEXWH GDWD WKDW FRPH IURP HDUOLHU SHULRGV VXFK DV V DV ZHOO DV GDWD IURP WKH FXUUHQW
PRQLWRULQJ7KLVEDVLFJHRGDWDEDVHFRQWDLQVGDWDRQJHRORJLFDOZRUNVGULOOLQJHWF7KLVZDVXVHG LQFUHDWLQJ WKH
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FRQFHSWXDOPRGHO RI WKH JHRORJLFDO HQYLURQPHQW 2WKHU LQIRUPDWLRQ VXFK DV WKH GDWD RI UHJLPH REVHUYDWLRQV RU
LQFOLQRPHWHUPHDVXUHPHQWVZHUH DQDO\]HGRU RQO\ JUDSKLFDOO\ UHSUHVHQWHG LQ WKH UHVXOWV RI WKH SURMHFW'DWD DUH








ERXQGDU\PRGHO LQ WKH KRUL]RQWDO SODQHZDV VHW EDVHG RQ GLVWULEXWLRQERDUGV'HWDLO YLHZRI D SRUWLRQ RI ER[ LV
VKRZQ LQ )LJ  ,Q GHWHUPLQLQJ WKH GLVWULEXWLRQ ERDUGV *,6 WRRO IRU JHQHUDWLQJ GUDLQDJH VFKHPHV ZDV XVHG
7KHUHDUHVHYHUDOPHWKRGVE\ZKLFK WKH WKUHHGLPHQVLRQDOSKHQRPHQD LQJHRORJ\FDQEHPRGHOHGXVLQJVWDQGDUG
*,6 WRROV  ' PRGHOOLQJ ZDV XVHG ZKHUH WKH ZKROH DUHD RI PRGHOLQJ ZDV GLYLGHG LQWR OD\HUV ZLWK VLPLODU
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,Q)LJH[SORUDWRU\GULOOLQJDUHUHDOWKDWDUHVXEVHTXHQWO\DGGHGDOVRWRRWKHUILFWLWLRXVZHOOVWRHQVXUHDPRUH
HYHQGLVWULEXWLRQRIWKHQHFHVVDU\GDWDLQVSDFH%RUHKROHVKDYHEHHQDGGHGWRHLWKHUOLHVRQWKHZDWHUVKHGRUIDOO
LQVLGH WKH DUHD WKDW GLVWULEXWLRQ VKHOI FUHDWHG3URILOHVRI WKHVHZHOOV UHSUHVHQWLQJ WKHFRQVWUXFWLRQRI WKHJURXQG
KDYHEHHQGHVLJQHGLQDFFRUGDQFHZLWKWKHSURILOHVRIDFWXDOGULOOLQJDQGRWKHUH[SORUDWLRQDFWLYLWLHVLQWKLVDUHDWKDW
KDYHDOUHDG\EHHQGRQH'DWDRQPHFKDQLFDODQGK\GUDXOLFSDUDPHWHUVRIHDFKOD\HUDORQJZLWKRWKHULQIRUPDWLRQ
DERXW WKH JHRORJLFDO VWUXFWXUH KDYH EHHQ VWRUHG LQ WKH JHRGDWDEDVH IRUPDW'%) 6SDWLDO JUDSKLFDO UHSUHVHQWDWLRQ
ZHOOV(65,6+3 IRUPDWZDV FUHDWHG RQ LWV EDVH:HOOV DUH UHSUHVHQWHG DV ' OLQHV DQG VWRUHG LQ WKH ³YUW\VKS´
$FFRUGLQJWRWKLVILOHGHSWKRIZHOOVZDVFUHDWHGE\WKHORZHUOLPLWRIWKHPRGHOVHWBackTIN2ULJLQDOO\ERUGHU






NLQGV RI VHOHFWHG OD\HUV7KH FHQWURLGV RI WKHJULG FHOOV DUH DVVLJQHGYDOXHVRI WKHSDUDPHWHUV RI OD\HUV LQZKLFK
WKRVH FHOOV DUH ORFDWHG ,WHUDWLRQV DQG WKH LQGLYLGXDO FHOOV E\ DSSO\LQJ LQWHUSRODWLRQ IXQFWLRQV D QHZ VHW RI
























UHSUHVHQWHG JUDSKLFDOO\ DQG DOVR E\ XVLQJ YLVXDOL]DWLRQ WRROV WR EHWWHU XQGHUVWDQG KRZ VXUYH\HG JHRORJLFDO
HQYLURQPHQW ORRNV DQGZKDWSURSHUWLHV LWKDV ,I WKHGDWD DUH LQWHJUDWHGZLWK WKHQXPHULFDOPRGHOLQJ LWPXVWEH
QRWHG WKDW WKHVHDUH WZRGLIIHUHQW UHSUHVHQWDWLRQVRI UHDOLW\7KH*,6 V\VWHPFDQVWRUHYDULRXVGDWD DQGFKDUDFWHU
DGDSWHG WR WKH QDWXUH RI WKH REMHFW )XQFWLRQDO QXPHULFDO PRGHO LQFOXGHV SUHFLVHO\ GHILQHG GDWD ZKLFK HQDEOHV
VROYLQJ IRU VROXWLRQ RI HTXDWLRQV ZKLOH WKH QDWXUH RI WKH GDWD LV DOZD\V DGDSWHG WR WKH PRGHOLQJ PHWKRGV ,I
DSSURSULDWHWRGUDZXSDGDWDILOHLQD*,6FDQFDOFXODWHRUGHWHUPLQHWKHSDUDPHWHUVQHHGHGIRUQXPHULFDOPRGHO
LQVHUWLQWRQXPHULFDOPRGHOVWKDWFDOFXODWHV\VWHPRIHTXDWLRQVDQGWKHQYLVXDOL]HWKHUHVXOWVEDFNXVLQJ*,6WRROV
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